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3 ( 54 > Tit,e: METHOD FOR SELECTIVE INHIBITION OF HUMAN N-MYC GENE IN N-MYC EXPRESSING TUMORS 
fS| THROUGH ANTISENSE AND ANTIGEN PEPTIDO-NUCLEIC ACIDS (PNA) 



(57) Abstract: The present invention refers to sense and antisense peptido-nucleic acids (PNAs). The present invention further 
refers to the use of said PNAs for preparing drugs for treating genetic diseases. 
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Box No. I Basis of the opinion 



1. With regard to the language, this opinion has been established on the basis of the international application in 
the language in which it was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language , which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
necessary to the claimed invention, this opinion has been established on the basis of: 

a. type of material: 

S a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

M in written format 

S in computer readable form 

c. time of filing/furnishing: 

□ contained in the international application as filed. 

□ filed together with the international application in computer readable form. 
IS! furnished subsequently to this Authority for the purposes of search. 



3. In addition, in the case that more than one version or copy of a sequence listing and/br table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 



Box No. II Priority 



1 . I2 The validity of the priority claim has not been considered because the International Searching Authority 

does not have in its possession a copy of the earlier application whose priority has been claimed or, where 
required, a translation of that earlier application. This opinion has nevertheless been established on the 
assumption that the relevant date (Rules 436/S.1 and 64.1) is the claimed priority date. 

2. □ This opinion has been established as if no priority had been claimed due to the fact that the priority claim 

has been found invalid (Rules 43b/s.1 and 64.1). Thus for the purposes of this opinion, the international 
filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 



Form PCT/1SA/237 (January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 



International application No. 
PCT/IB2004/001297 



Box No. V Reasoned statement under Rule 43b/s.1(a)(i) with regard to novelty, Inventive step or 
Industrial applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 
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Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 
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Section II: 

In case the priority claim should be found invalid in the european regional phase, the 
following citation would constitute prior art in the sense of Rule 64.1 (b)(1). This citation 
fully anticipates the subject-matter of claims 1-12. 

D8: PESSION A. et al.: "Targeted inhibition of NMYC by peptide nucleic acid in N-myc 
amplified human neuroblastoma cells: Cell-cycle inhibition with induction of neuronal 
cell differentiation and apoptosis." International Journal of Oncology, vol. 24, no 2 
February 2004 (2004-02), pages 265-272, XP009045755 



Section V: 

1 ) Reference is made to the following documents: 

D1 .- SUN LICHUN ET AL: "Antisense peptide nucleic acids conjugated to 

somatostatin analogs and targeted at the n-myc oncogene display enhanced 
cytotoxity to human neuroblastoma IMR32 cells expressing somatostatin 
receptors" PEPTIDES (NEW YORK), vol. 23, no. 9, September 2002 (2002-09) 
pages 1 557-1 565, XP002322720 ISSN: 01 96-9781 

D2: DOYLE DONALD F ET AL: "Inhibition of gene expression inside cells by peptide 
nucleic acids: Effect of mRNA target sequence, mismatched bases, and PNA 
length" BIOCHEMISTRY, vol. 40, no. 1, 9 January 2000 (2000-01-09), pages 
53-64, XP0021 87945 ISSN: 0006-2960 

D3: GALDERISI, U. ET AL: "Antisense inhibitory effect: a comparison between 3'- 
partial and full phosphorothioate antisense oligonucleotides" JOURNAL OF 
CELLULAR BIOCHEMISTRY ( 1999 ), 74(1), 31-37 CODEN: JCEBD5; ISSN: 
0730-2312, vol. 74, 1999, pages 31-37, XP002219271 

D4: ROSOLEN A ET AL: "ANTISENSE INHIBITION OF SINGLE COPY N-MYC 
EXPRESSION RESULTS IN DECREASED CELL GROWTH WITHOUT 
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REDUCTION OF C-MYC PROTEIN IN A NEUROEPITHELIOMA CELL LINE" 
CANCER RESEARCH, vol. 50, no. 19, 1990, pages 6316-6322, XP001205716 
ISSN: 0008-5472 

D5: CUTRONA GIOVANNA ET AL: "Effects in live cells of a c-myc anti-gene PNA 
linked to a nuclear localization signal" NATURE BIOTECHNOLOGY, vol. 18, no. 
3, March 2000 (2000-03), pages 300-303, XP002322722 ISSN: 1087-0156 ' 

D6: POOGA M ET AL: "CELL PENETRATING PNA CONSTRUCTS REGULATE 
GALANIN RECEPTOR LEVELS AND MODIFY PAIN TRANSMISSION IN 
VIVO" NATURE BIOTECHNOLOGY, NATURE PUB. CO, NEW YORK, NY, US, 
vol. 16, 1998, pages 857-861, XP000910290 ISSN: 1087-0156 

D7: SIMMONS C G ET AL: "Synthesis and membrane permeability of pna-peptide 
conjugates" BIOORGANIC & MEDICINAL CHEMISTRY LETTERS, OXFORD, 
GB, vol. 7, no. 23, 2 December 1997 (1997-12-02), pages 3001-3006, 
XP0041 36573 ISSN: 0960-894X 

2) D1 discloses antisense peptide nucleic acids conjugated to somastotatin analogs and 
targeted at the M-myc oncogene (see in particular figure 1 and Table 1). These 
antisense PNA-STTs conjugates display enhanced cytotoxicity to human 
neuroblastoma IMR32 cells expressing STT receptors. D1 also mentions on page 
1558, first paragraph, the conjugation of PNAs to short peptide vectors such as 
transportan (GWTLNSAGYLLGKINLAALAKKIL) or penetratin-1 
(RQIKIWFQNRRMKWKK) whereupon cellular uptake is increased. 

D1 therefore fully anticipates the subject-matter of claims 1 , 3-6, 8-12. 

For these reasons, present application does not meet the requirements of Article 

33(2) PCT. 

3) Claim 2 relates to a specific antisense targeting the 5'UTR region of human N-myc 
gene, namely 5'-TCCACCCAGCGTCC-3' that is complementary to bp positions 109- 
124. 
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According to D2, it is known that PNAs targeted to the terminus of the 5'UTR are 
potent and sequence-specific antisense agents. They can block binding of the 
translation machinery. They are therefore selected so as to inhibit the formation of 
the ribosome. 

D1 has selected 3 PNAs targeting the 5'UTR region, namely DC-46-9, DC-44-79, DC- 
46-3 which match different transcription start sites (represented by a shadowed letter 
with a star above in figure 1). The subject-matter of present claim 2 differs from D1 
only in that a different targeted region has been selected namely the one between the 
targeted regions of DC-44-79 and DC-46-3 at positions 109-124 having a 
transcription start site at position 1 1 7 (see T*). In view of D1 and D2, the PNA 
selected in claim 2 is merely one of several straightforward possibilities from which 
the skilled person would select, in accordance with circumstances, without the 
exercise of inventive skill, in order to solve the problem posed. 
Therefore the subject-matter of claim 2 does not appear to involve an inventive step 
(Article 33(3) PCT). 

4) Claim 7 relates to a specific sense oligomer that corresponds to the region of N-myc 
mRNA beginning with the ATG start codon at position 1650 and to the corresponding 
antisense oligomer: these sequences are well known in the art as inhibitors of N-myc 
expression resulting in decreased cell growth without affecting levels of c-myc protein 
(see for example D3 and D4). In view of the advantages of PNAs conjugates as 
taught by D1 , the particular PNAs of claim 7 are merely one of several straightforward 
possibilities from which the skilled person would select, in accordance with 
circumstances, without the exercise of inventive skill, in order to solve the problem 
posed. 

Therefore the subject-matter of claim 7 does not appear to involve an inventive step 
(Article 33(3) PCT). 

5) The applicant's attention is also drawn to citations D5-D7 ail disclosing the 
advantages of nuclear localization signal (NLS) peptides when covalently linked to 
PNAs resulting in efficient cellular uptake of the PNAs. In particular D5-D7 describes 
the specific peptides of present claim 5 as carriers of PNAs. 
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